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Title: VIRUS FREE PLATELET DERIVATIVES AND METHOD OF 
MAKING SAME 

BACKGROUND OF THE INVENTION 

1. Field Of Th e Invention 
5 The present invention relates generally to virus free platelet 

derivatives and a method of making the same. More particularly, the 
invention relates to a composition comprising at least one platelet derived 
wound healing factor in which viral and bacterial activity has been 
deactivated or eliminated, while maintaining the biological activity of 
10 such platelet derived wound healing factor, and a method of making the 
same. 

2. Description Of The Prior Art 
It is vital to insure, to the extent possible, that any drug, including 
those derived from human or animal blood, is free of potential pathogens 

15 such as viruses or bacteria. As used herein, the term drug is intended to 
mean any composition or product used in the medical treatment of 
animals or humans. For drugs which are synthetically prepared, this is 
generally not a major problem since the viral or bacterial activity can be 
controlled and thus eliminated during the manufacturing process. This is 

20 not the case, however, with respect to drugs derived from biological 
sources whose desired activity is based upon the maintenance of such 
activity in the biological material. Biologically derived drugs are 
susceptible to carrying viruses, bacteria and other contaminants of the 
donor which, if not eliminated or deactivated, can be transmitted to the 
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recipient during treatment This is a particularly acute concern in the case 
of human blood or drugs derived from human blood which can carry 
various infectious viruses such as Hepatitus B Virus (HBV), Human 
Immunodeficiency Virus (HIV), etc. In recent years, with the 
5 identification of HIV or the AIDS virus, total absence of HIV or the AIDS 
virus in human blood or blood derived drugs has become absolutely 
mandatory. 

Two general approaches have been taken to insure virus free blood 
or blood derived drugs. One approach has involved treating the blood, 

10 blood plasma, etc. with a sterilization or deactivation process following 

removal from a donor and prior to transfusion or preparation of the blood 
derived drug. Various procedures have been tested for the purpose of 
inactivating viruses in biological materials such as human blood. Some 
have had limited success, others have not. Procedures which have been 

1 5 tested include, among others, neutralization of specific viruses with 
corresponding antibodies, ultraviolet irradiation, beta-propiolactone 
radiation, treatment with various detergents and solvents, etc. In general, 
these and other virus inactivation procedures have suffered from one or 
more deficiencies. In some cases, the inactivation is limited to a specific 

20 virus, while in others the inactivation is incomplete or leads to the 
inactivation of the desired blood component activity as well. In still 
others, the procedure is unsafe or is laborious and time consuming and 
requires extensive incubation and other processing steps. 

Application of heat has also been considered as a means to 

25 inactivate viruses in blood plasma proteins such as immunoglobulins 
since it is known that heat applied at certain temperatures for certain 
periods of time will inactivate viral activity. Specifically, Patent No. 
4,721,777 issued to Uemura et al. relates to a process for heat treating 
immunoglobulins in a dry state to inactivate viruses present therein. 

3o Although Uemura et al. appears to have had some success in deactivating 
viruses in some plasma proteins by heat in a dry state, it is generally 
accepted that, except for albumin, plasma proteins and other blood 
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components cannot withstand liquid heating. These other blood 
components are commonly considered to have biological activities which 
are sensitive to heat and highly susceptible to thermal denaturation. 
Because of the many problems involved in removing or 
5 inactivating virus activity in blood and blood derived products, except for 
serum albumin which can withstand liquid heating, the general practice 
has been to take no step to inactivate viruses in blood supply. 
Accordingly, recipients of blood transfusions or blood derived drugs 
necessarily take the risk that the blood source is contaminated with HBV 
10 or other infectious viruses. This risk has become particularly acute with 
the identification of HIV or the AIDS virus. 

A second approach for insuring virus free blood or blood derived 
drugs, or at least minimizing the risk to recipients, has involved 
prescreening blood for specific viruses prior to its use. Prescreening 
15 techniques have improved in recent years primarily in response to, and as 
a result of the ability to identify, the HIV or AIDS virus. Presently, 
prescreening is the generally accepted method of providing a safe blood 
supply. However, problems still exist with prescreening techniques. One 
problem, of course, is that it is difficult to screen for all viruses possibly 

20 present. Instead, screening is conducted only for certain viruses of specific 
concern such as HIV or HBV. Secondly, erroneous results still can and do 
arise through prescreening techniques because of faulty readings or 
because HIV, HBV or other viruses are present in a form which has not 
progressed to a stage where it can be detected. Thus risks continue to exist 

25 with respect to prescreening techniques as well. 

Accordingly, there is a continuing need for virus free blood 
derivatives such as platelet derived wound healing formula and a method 
of preparing the same. There is also a need for a method of inactivating or 
removing various pathogens such as viruses and bacteria, and particularly 

30 viruses, in such blood derivatives such as platelet derived wound healing 
formula which is safe and which does not adversely alter the desired 
activity of the derivative itself. 
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SUMMARY OF THE INVENTION 

It is recognized in the prior art that the liquid heating of whole 
blood or blood components to inactivate viruses contained therein can 
cause protein denaturation and loss of biological activity. In fact, it is 

5 contemplated that heat treatment of blood at temperatures and for periods 
of time sufficient to inactivate HBV, HIV and other viruses contained 
therein would destroy the blood cell structure to the point where it would 
be unusable for any further processing such as the isolation and recovery 
of plasma derived platelets or platelet derived wound healing formula 

10 (PDWHF). In accordance with the present invention, however, it was 
unexpectedly discovered that if PDWHF which had previously been 
isolated and recovered is heat treated at temperatures and for incubation 
times sufficient to inactivate HBV and HIV, the wound healing activity of 
one or more wound healing components or factors of PDWHF is 

15 substantially retained. Such a result is unexpected and contrary to what 
would have been anticipated in view of the prior art. 

The present invention also includes a method step which, in 
addition to inactivating viral contaminants via a heat treatment step, 
removes bacteria via a filtration step. Thus, a further feature of the 

20 present invention is to provide a composition comprising PDWHF which 
is free of any viral or bacterial activity while maintaining desired 
biological activity. Such composition is prepared by applying both a heat 
treatment and a filtration step to a composition containing PDWHF. 
More specifically, the process of the present invention and the 

25 process by which the composition of the present invention is 

manufactured includes preparing a composition comprising PDWHF 
which contains at least one platelet derived wound healing component or 
factor. This can be accomplished by several processes known in the art. 
The preferred process is by removing platelets from platelet rich plasma 

30 via centrifugation, stimulating the release of PDWHF from the platelets by 
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the addition of thrombin or other activating agent and removing the 
spent platelets by centrifugation. This leaves a supernatant containing 
PDWHF. A second step in the process is to incubate the composition 
containing PDWHF for a time period and at a temperature sufficient to 

5 inactivate HBV, HIV or any other desired virus. Preferably, in order to 

insure inactivation of HBV and HIV, the composition containing PDWHF 
is incubated at 60 C. for 10 hours. 

A further step of a modified process in accordance with the present 
invention is to dilute the heat treated composition containing PDWHF to 

10 a desired concentration and subject the same to a low protein binding 
membrane for filtration. Preferably, to remove certain undesirable 
bacteria, a filter having a pore size of 0.2 micrometers (or smaller) is 
desired. 

Application of the preferred method of the present invention 
15 results in a composition containing PDWHF in which 

various contagious viruses have been safely deactivated while 
maintaining biological activity of one or more of the individual wound 
healing or factors. It is contemplated that the present invention can be 
used either in lieu of or in addition to current blood prescreening 
20 techniques. 

Accordingly, it is an object of the present invention to provide a 
virus free composition comprising PDWHF while maintaining biological 
activity with respect to one or more individual wound healing 
components or factors. 
25 Another object of the present invention is to provide a process for 

preparing a composition comprising active PDWHF which is free of 
contaminating viruses. 

Another object of the present invention is to provide a composition 
comprising active PDWHF which is free of viral and bacterial activity and 
3o a method of making the same. 

A still further object of the present invention is to provide a 
method of removing or inactivating viral or bacterial activity in a 
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composition comprising PDWHF either in lieu of or in addition to a blood 
prescreening procedure. 

These and other objects of the present invention will become 
apparent with reference to the detailed description of the invention and 
5 the appended claims. 

DESCRIPTION OF THE FIGURES AMD TABLES 

Figure 1 is a set of three graphs reflecting the results of a fibroblast 
mitogenic assay on three different preparations of homologous PDWHF 
which shows the effect of heat on the respective homologous PDWHF 

io preparations in comparison to a control. 

Figure 2 is a set of three graphs reflecting the results of a fibroblast 
mitogenic assay for three different preparations of autologous PUWHF 
which shows the effect of heat on the respective autologous PDWHF 
preparations in comparison to a control. 

15 Figure 3 is a set of three graphs reflecting the results of a PDWHF 

stimulated endothelial cell chemotaxis assay on three different 
preparations of homologous PDWHF which shows the effect of heat on 
the relative cell migration of the respective homologous PDWHF 
preparations in comparison to a control. 

20 Figure 4 is a set of three graphs reflecting the results of a PDWHF 

stimulated endothelial cell chemotaxis assay on three different 
preparations of autologous PDWHF which shows the effect of heat on the 
relative cell migration of the respective autologous PDWHF preparations 
in comparison to a control. 

25 Figure 5 is a graph reflecting the effect of different filter membranes 

on homologous PDWHF fibroblast mitogenic activity. 

Figure 6 is a set of two graphs reflecting the results of a PDWHF 
stimulated endothelial cell chemotaxis assay for a Milipore "Durapore" 
filter for two different preparations of homologous PDWHF. 
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Figure 7 is a set of two graphs reflecting the results of a PDWHF 
stimulated endothelial cell chemotaxis assay for an S&S OE66 filter for two 
different preparations of homologous PDWHF. 

Table I reflects the effect of heat on homologous and autologous 
5 PDWHF levels of fi thromboglobulin (fiTG) and platelet factor 4 (PF4). 

Table n reflects the effect of different filter membranes used for 
sterile filtration on homologous PDWHF levels of fiTG, and PF4. 

DETAILED DESCRIPTION OF THE INVENTION 

In accordance with the present invention, platelet derived wound 
io healing formula (PDWHF) or a composition comprising PDWHF is 
provided which is free of viral and bacterial activity, while still 
maintaining desired biological activity of one or more wound healing 
components or factors of PDWHF. 

Platelet derived wound healing formula (PDWHF) is a blood 
15 derivative involved generally in the wound healing process. It has 

previously been discovered that by artificially recovering PDWHF and 
applying the same to a wound, the healing process is stimulated and 
speeded. PDWHF, as that designation is used herein, comprises a mix of 
various individual components or factors which are involved in various 
20 roles and degrees in the wound healing process. At present, over fifty 
different components are known to exist in PDWHF. Among those 
individual platelet derived wound healing components or factors which 
are known or suspected to be involved in wound healing include the 
following, among others: 
25 1. fi Thromboglobulin (fiTG) a chemotactic for fibroblasts 

which are required for formation of granulation tissue. 
fiTG has the same sequence as CTAP m (below) minus the 
first four amino acids. 
2. Connective Tissue Activating Protein III (CTAP HI): MW 
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= 9273 Da single chain, pi 8.5. CTAP m is a mitogen for 
synovial fibroblasts. 

3. Platelet Factor 4 (PF4) is a 7,772 Da polypeptide found as a 
tetramer of 30 kDa. It is released from platelets in a 
complex of two proteoglycan molecules and four PF4 
tetramers with a combined MW of 350 kDa. PF4 is a 
chemotactic for neutrophils and monocytes which aid in 
wound debridement and combating infection. 

4. Platelet Derived Growth Factor (PDGF) a mitogen for cells 
of mesenchymal origin including fibroblasts, smooth 
muscle cells and glial cells. It is also chemotactic for 
fibroblasts and smooth muscle cells. It is a 31-32 kDa 
dimer composed of either one or both polypeptide chains 
referred to as A and B. All three types of dimers are 
released from platelets i.e. AA, BB and AB. 

5. Platelet Derived Angiogenesis Factor (PDAF) is 
approximately 7 kDa peptide. It is chemotactic for 
endothelial cells (but not mitogenic). 

6. Platelet Derived Epidermal Growth Factor (PDEGF) is 
mitogenic for many types of cells and can stimulate 
epidermal growth and keratinization. Multiple forms 
have been observed from 6k to 149 kDa. 

7. Platelet-Derived Enothelial Cell Growth Factor (PDECGF) 
is a 45 kDa protein which is mitogenic and chemotactic for 
endothelial cells. 

8. Transforming Growth Factor beta (TGFfi) is a pleiotropic 
factor which acts as a potent chemotactic for monocytes 
and subsequent release of additional healing factors, as 
well as stimulating other cells to differentiate secrete 
extracellular matrix materials, etc. TGFfi is a 25 kDa dimer 
that is released from platelets in a 220-235 kDa latent form. 
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9. Adenosine Diphosphate (ADP, MW = 427 Da) has been 
shown to potentiate the action of other growth factors. 

10. Plasminogen Activator Inhibitor (PAI) is a 47 kDa protein 
and is involved in activation of TGFb. 

11. PDWHF may also contain Transforming Growth Factor 
alpha (TGFa, MW=5.7 kDa), basic Fibroblast Growth Factor 
(bFGF, MW=16.47 kDa, pl=9.6) and acidic Fibroblast 
Growth Factor (aFGF, MW=15.6 kDa, pI=5.6-6.0). 

PDWHF is derived or released from blood platelets as a result 
of activation with thrombin or other activators including physical 
activation. The platelets in turn are derived from a whole blood source. 
The blood source can be autologous (from the same individual), 
homologous (from the same species) or heterologous (from different 
species). A process step preparatory to the virus inactivation step of the 
present invention is the preparation of the PDWHF product on which 
virus inactivation is to be performed. The desired PDWHF can be 
prepared using techniques known in the art and described in copending 
application Serial No. 039,776 filed April 15, 1987 and Serial No. 408,058 
filed September 15, 1989, the disclosures of which are incorporated herein 
by reference. 

Following treatment by thrombin or another activating agent, 
the spent platelets are removed from the released PDWHF by 
centrifugation. The resulting supernatant contains PDWHF including one 
or more of the platelet derived components or factors involved in wound 
healing. The PDWHF prepared in accordance with the above procedure 
can be stored until ready to proceed with the following virus inactivation 
step. It should be noted that the preparation of PDWHF or a composition 
containing PDWHF is known in the art and that the above is but one 
method of preparation. 

The principal virus inactivation step in accordance with the 
present invention involves the heat treatment of PDWHF or composition 
containing one or more wound healing factors of PDWHF. As generally 
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known in the art, heat treatment of blood can result in protein 
denaturation and loss of biological activity. In fact, except for a process 
involving pasteurization of serum albumin, application of heat to blood 
or blood products at temperatures and for incubation periods sufficient to 

5 inactivate viruses is generally considered to be destructive of the desired 
biological activity of the blood or blood products. However, in accordance 
with the present invention, it was found that individual platelet derived 
wound healing factors of PDWHF unexpectedly retained their desirable 
activity when incubated at 60°C for up to 10 hours to inactivate viruses 

10 such as HBV, HIV, etc. 

Although incubation for a period of 10 hours at 60°C is 
generally recognized as being sufficient to inactivate HBV and HIV, it is 
contemplated that PDWHF or compositions containing PDWHF can be 
heat treated at other temperatures and for shorter or longer incubation 

15 periods depending upon the particular virus or types of viruses whose 
inactivation is desired. Accordingly, the principal process step of the 
present invention involves the heat treatment of PDWHF or a 
composition comprising at least one wound healing factor of PDWHF at a 
temperature and for an incubation period sufficient to inactivate a specific 

20 virus or set of viruses while maintaining the biological activity of such 
wound healing factor at acceptable levels. 

Generally, temperatures below about 30°C will have limited 
virus deactivation capability regardless of the incubation period, while 
temperatures above about 80°C, even for relatively short incubation 
25 periods, will result in unnecessary reduction of desired PDWHF 
component activity without significantly increasing the virus 

inactivation. The appropriate incubation time will depend primarily on i 
the heat treatment temperature being utilized, the particular viruses 
whose deactivation is desired and the particular PDWHF wound healing 
30 factor whose activity maintenance is desired. In general, however, 

incubation times should be at least about 15 minutes and no more than 
about 24 hours. It is generally accepted, however, that incubation for 10 
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hours at a temperature of at least 60°C is sufficient to inactivate all possible 
viruses of concern including HBV and HIV. 

It has been shown through various heat treatment studies 
that liquid heat treatment of PDWHF at a temperature and for an 
incubation period sufficient to inactivate viruses does not inactivate 
certain components or factors of PDWHF involved in wound healing. In 
these studies, wound healing activity of the PDWHF and various 
individual wound healing factors was confirmed by fibroblast mitogenic 
assays to determine maintenance of the mitogenic or cell dividing activity, 
endothelial chemotaxis assays to determine maintenance of chemotactic 
or cell migration activity, and enzyme-linked immunoassays (EIA) to 
determine the maintenance of the levels of certain individual factors, 
namely, PF4 and BTG. The details of these heat treatment studies are 
reflected in Figures 1-4 and Table I and are described as follows. 

EXAMPLE 1 

Heat Treatment Studies 

Prior to conducting the various activity assays identified 
below, test quantities of three different homologous PDWHF samples 
(from apheresis packs) and three different autologous PDWHF samples 
(from whole blood) were prepared. Aliquots (0.5 ml each) of each 
homologous and autologous preparation sufficient to conduct the assays 
below and were incubated in a liquid state for 10 hours at 60°C. Similar 
aliquots of the homologous and autologous PDWHF preparations without 
heat treatment were used as controls. The biological wound healing 
activity of both the control and the heat treated preparations were then 
evaluated by subjecting the same to the following assays. 



ASSAY 1(A) 
Fibroblast Mitogenic Assay 
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The principal purpose of the fibroblast mitogenic assay was to 
ascertain the mitogenicity, or cell division capability, of PDWHF. The 
assays were done on several dilutions of the sample and the results 
expressed in counts per minute (cpm) of tritiated thymidine for various 

5 dilution levels and reflected in the graphs of Figures 1 and 2. The graphs 
of Figure 1 reflect the assay results conducted on the three homologous 
PDWHF preparations and controls, while the graphs of Figure 2 reflect the 
assay results conducted on the three autologous PDWHF preparations and 
controls. As shown, the results of the assays reflected in Figures 1 and 2 

10 show no significant loss of fibroblast mitogenic activity in homologous or 
autologous PDWHF preparations which were heat treated at 60°C for up to 
10 hours. 



ASSAY KB) 
Endothelial Cell Chemotaxis Assays 

15 Each of the homologous and autologous PDWHF 

preparations and controls were also evaluated via an endothelial cell 
chemotaxis assay to determine the relative cell migration of the various 
preparations for various dilution factors. The results are reflected in the 
graphs of Figure 3 for the homlogous PDWHF preparations and in the 

20 graphs of Figure 4 for the autologous PDWHF preparations. It is shown 
that although the heat treated PDWHF preparations (both homologous 
and autologous) exhibit a slightly altered response curve, the findings 
reflected by Figures 1-4 indicates that PDWHF and the wound healing 
factors thereof which are responsible for cell division and cell migration 

25 are still active. 



ASSAY 1(C) 
Enzvme-linked Immunoassays 
EIA's were used to determine the concentration of the wound 
healing factors GTG and PF4 in the various preparations homologous and 
30 autologous PDWHF and controls. The results, except for autologous 
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PDWHF I, are identified in Table L As shown in Table I, heat treatment of 
the preparations at 60°C for 10 hours did not cause any significant effect on 
the levels of CTG and PF4. 

In addition to inactivating viruses in PDWHF via heat 

5 treatment, it is desirable to inactivate or remove contaminating bacteria as 
well. This is accomplished in accordance with the present invention by 
sterile filtration. It is contemplated, however, that the virus inactivating 
heat treatment may be utilized with or without bacterial filtration. 

In accordance with the modified procedure of the present 

lo invention, sterile filtration is used to eliminate and remove bacterial and 
other larger pathogens. It is desirable and preferable, however, for the 
filter membrane to be a low protein binding membrane to prevent loss of 
PDWHF components during the filtering step. Use of high protein 
binding filter membranes generally result in substantial loss of certain 

15 PDWHF components and thus their associated biological activities. 
Filtration studies were conducted on the same preparations of 
homologous and autologous PDWHF used in the heat treatment studies. 
The purpose of the filtration studies was to evaluate the extent of retained 
biological activity following filtration through the following five 

20 membranes, each having pore size of 0.22 um: 



Filter No. Description 

1 Millipore Corp., Bedford, MA 

hydrophilic "Durapore": polyvinylidene difluoride GVWP 
02500 

25 2 Schleicher & Schuell Inc. (S&S), Keene, NH 

OE66: cellulose acetate membrane 23600 



3 Nuclepore Corp., Pleasanton, CA 
"Membra-FiT: mixed-esters of cellulose 140628 

4 Gelman, Aim Arbor, MI 

30 "Supor": modified polysulfone 60300 
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5 Micron Separations, Inc. 

"Magna" nylon 66 membrane 
Fisher NO2-SPO24-00 

The detailed results and findings of the filter studies are 
5 reflected in Figures 5, 6 and 7 and Table II and are described below. 

EXAMPLE 2 

Filtration Studies 

For the filtration studies, homologous PDWHF preparations 
controls were evaluated. During these filtration studies, the above 

lo identified five filter membranes were tested. All membranes tested were 
25 mm (3.9 cm2), 0.22 micrometers pore size and were advertized as low 
protein binding filters. Each membrane was supported in a 25 mm filter 
holder. Using a syringe, 5 mis. aliquots of appropriately diluted samples of 
each PDWHF preparation was passed through the filter, and then 

15 compared to the unfiltered control material via the following assays. 

ASSAY 2(A) 
Fibroblast Mitogenic Assay 
Fibroblast mitogenic assays to evaluate mitogenic or cell 
division activity were conducted for homologous PDWHF I with respect 
20 to each of the above identified five filters. The results are reflected in 
Figure 5 which plots tritiated thymidine in counts per minute (CPM) 
against dilution of the material passed through each of the five 
membranes tested and the controls. From these results, it can be seen that 
fibroblast mitogenic activity was essentially eliminated by Filter No. 4 and 
25 was substantially reduced by Filter No. 5. No significant loss of fibroblast 
mitogenic activity was shown, however, with respect to Filter Nos. 1, 2 
and 3. It is believed that these results suggest that even though Filter Nos. 
4 and 5 are advertised as low protein binding filters, they tend to bind the 
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PDWHF components responsible for fibroblast mitogenic activity 
significantly more than the other filters tested. 

ASSAY 2(B) 
Endothelial Cell Chemotaxis Assay 

5 Two of the above identified filters, namely Filter Nos. 1 and 2, 

were evaluated for maintenance of cell migration activity via an 
endothelial cell chemotaxis assay. Samples were then separately passed 
through Filter Nos. 1 and 2. Following the filtering step, serial dilution of 
the sample and controls were compared for cell migration activity. The 

lo results for Filter No. 1 are reflected in Figure 6, while the results for Filter 
No. 2 are reflected in Figure 7. In both cases, little difference was observed 
between the control and Filter Nos. 1 and 2. The other Filter Nos. 3, 4 and 
5 were not assayed. 

ASSAY 2(C) 

15 Enzyme-linked Immunoassays 

Various enzyme-linked immunoassays were conducted with 
respect to two of the homologous PDWHF preparations. Such assays were 
conducted to determine the levels of fiTG and PF4 in the filtrates from the 
above identified filters and to compare the same to the unfiltered controls. 

20 EIA evaluations for both fiTG and PF4 in homologous PDWHF I were 
conducted with respect to all five filters, while EIA evaluations for 
homologous PDWHF II were conducted only with respect to the control 
and Filter Nos. 1, 2 and 3. The results are reflected in Table n. As shown, 
substantial amounts of fiTG and PF4 were lost when the PDWHF was 

25 passed through Filter Nos. 4 and 5. Values obtained with Filter Nos. 1, 2 
and 3, however, were substantially the same (given experimental error), as 
the unfiltered control. 

Although it is contemplated that various modifications could 
be made to the invention as described in detail above, without deviating 

30 from the spirit of the present invention, it is contemplated that the scope 
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of the present invention be dictated by the appended claims rather than by 
the detailed description set forth above. 
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CLAIMS 

1. A method of inactivating selected viruses in a composition 
comprising at least one platelet derived wound healing factor comprising: 

heating the composition at a temperature and for an 
5 incubation period sufficient to inactivate said selected viruses 

without inactivating said one factor. 

2. The method of claim 1 wherein said temperature is between about 
30°Cand80°C. 

3. The method of claim 1 wherein said temperature is at least 60°C. 
10 4. The method of claim 1 wherein said incubation period is between 

about 15 minutes and 24 hours. 

5. The method of claim 1 wherein said incubation period is at least 
about 10 hours. 

6. The method of claim 1 wherein said temperature is between about 
15 30°C and 80°C and said incubation period is between about 15 minutes and 

24 hours. 

7. The method of claim 6 wherein said temperature is about 60°C and 
said incubation period is about 10 hours. 

8. The method of claim 1 wherein said heating step comprises a liquid 
20 heating step. 

9. The method of claim 1 wherein said one platelet derived wound 
healing factor contributes to the mitogenicity of said composition. 

10. The method of claim 1 wherein said one platelet derived wound 
healing factor contributes to the relative cell migration capability of said 

25 composition. 

11. The method of claim 1 including removing contaminating bacteria 
by sterile filtration. 

12. The method of claim 11 wherein said filtration is conducted via a 
low protein binding filter having a pore size sufficiently small to remove 

30 said bacteria, but sufficiently large to pass said one factor. 
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13. The method of claim 12 having a pore size of less than about one 
micrometer and greater than about 0.01 micrometers. 

14. The method of claim 12 wherein said filter has sufficiently low 
protein binding characteristics to preclude said one factor from binding to 

5 said filter. 

15. The method of claim 1 wherein said composition comprises 
PDWHF. 

16. The method of claim 1 wherein said one factor is fiTG or PF4. 

17. A composition comprising at least one platelet derived wound 
10 healing factor in which viral activity of selected viruses has been 

deactivated by heat treatment of said composition at a temperature and for 
an incubation period sufficient to inactivate said selected viruses without 
deactivating said one factor. 

18. The composition of claim 17 wherein said composition is heat 
15 treated at a temperature of between about 30°C and 80°C. 

19. The composition of claim 17 wherein said composition is heat 
treated at an incubation period of between about 15 minutes and 24 hours. 

20. The composition of claim 17 where said composition is heat treated 
at a temperature of at least 60°C. 

20 21. The composition of claim 20 wherein said composition is heat 
treated for an incubation period of at least 10 hours. 
22. The composition of claim 21 wherein said composition is heat 
treated at a temperature of about 60°C for an incubation period of about 10 
hours. 

25 23. The composition of claim 17 being substantially free of 
contaminating bacteria. 

24. The composition of claim 17 wherein said bacteria has been 
removed by sterile filtration. 

25. The composition of claim 24 wherein said sterile filtration is 

30 conducted via a low protein binding filter having a pore size sufficiently 
small to substantially remove contaminating bacteria, but large enough to 
pass said one platelet derived wound healing factor. 
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26. The composition of claim 25 wherein said filter has a pore size of 
less than about one micrometer and greater than about 0.01 micrometers. 

27. The composition of claim 25 wherein said filter has sufficiently low 
protein binding characteristics to preclude said one platelet derived wound 

5 healing factor from binding to said filter. 

28. The composition of claim 17 comprising PDWHF having said one 
platelet derived wound healing factor. 

29. The composition of claim 17 wherein said one factor is BTG or PF4. 

30. The composition of claim 17 wherein said one factor contributes to 
io the mitogenicity of said composition. 

31. The composition of claim 17 wherein said one factor contributes to 
the relative cell migration capability of said composition. 
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